From: Lancey, Susan

To: gary.milburyjr@des.nh.gov

Cc: Bird, Patrick

Subject: FW: Pyrolysis

Date: Thursday, March 30, 2017 1:12:24 PM
Attachments: Scan 20170327 (3).pdf

Hi Gary,

Would you be available to have a call with Pat Bird and | about this facility anytime today after 3?
Thank you,

Susan Lancey

U.S. EPA Region |

5 Post Office Square

Suite 100 (OEP05-2)

Boston, MA 02109

617-918-1656

From: miket.ultimate.energy@gmail.com [mailto:miket.ultimate.energy@gmail.com]

Sent: Monday, March 27, 2017 8:33 PM

To: Lancey, Susan <lancey.susan@epa.gov>

Cc: Mike Skroski <recs@gmavt.net>

Subject: FW: Scan_20170327 (3).pdf

Ms. Susan Lancey

US Environmental Protection Agency

Region 1, Boston, Massachusetts

Dear Ms. Lancey,

| would like to thank you for your Help. As per our phone conversation, | have include a brief
description of the process and a request for determination for the pyrolytic portion of the process. |
have also included a previous letter from the EPA on the determination of Pyrolysis. Though it
doesn’t exactly fit our situation, | hope you will find it helpful. | look forward to your response and if
there is anything else we can help with, please don’t hesitate to contact me.

Sincerely,

Michael Trunzo

Ultimate Energy Partners

cc: Mike Skroski


mailto:lancey.susan@epa.gov
mailto:gary.milburyjr@des.nh.gov‎
mailto:Bird.Patrick@epa.gov

March 27, 2017 CONFIDENTIAL

TO: Susan Lancey, EPA

FROM: Mike Skroski, Mike Trunzo Ultimate Energy
DATE: March 27, 2017

RE: Wood to Diesel Process Description

PRIVILEGED AND CONFIDENTIAL

N

1.0 FACILITY AND PROCESS DESCRIPTION

1.1 Wood-to-Diesel Equipment and Processes

The conversion technology (Process) has two main stages: the first is true pyrolysis of the wood
to syngas and biochar by means of externally heated, oxygen-starved ovens. The second stage
recombines the syngas into long chain hydrocarbons to form ultra-low sulfur Renewable Diesel
(ULS-RD) which meets or exceeds ASTMD standards for diesel fuel.

According to the US Dept. of Agriculture, Pyrolysis is the heating of an organic material, such as
biomass, in the absence of oxygen. Because no oxygen is present the material does not combust
but the chemical compounds (i.e. cellulose, hemicellulose and lignin) that make up that material
thermally decompose into combustible gases and charcoal. Most of these combustible gases
can be condensed into a combustible liquid, called pyrolysis oil (bio-oil), though there are some
permanent gases (CO2, CO, H2, light hydrocarbons). Thus, the pyrolysis of biomass produces
three products: one liquid, bio-oil, one solid, bio-char and one gaseous (syngas). The proportion
of these products depends on several factors including the composition of the feedstock and
process parameters. However, all things being equal, the yield of bio-oil is optimized when the
pyrolysis temperature is around 500 C and the heating rate is high (i.e. 1000 C/s) i.e. fast pyrolysis
conditions. Under these conditions bio-oil yields of 60-70 % wt. can be achieved from a typical
biomass feedstock, with 15-25% wt. of bio-char. The remaining 5-15 wt% is syngas. Processes
that use slower heating rates are called slow pyrolysis and bio-char is usually the major product
of such processes. The pyrolysis process can be self-sustained, as combustion of the syngas

and a portion of bio-oil or bio-char can provide all the necessary energy to drive the reaction.’

1 https://www.ars.usda.gov/ northeast-area/wyndmoor-pa/eastern-regional-research-center/ sustainable-biofuels-
and-co-products-research/docs/biomass-pyrolysis-research /what-is-pyrolysis/
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March 27, 2017 CONFIDENTIAL

11.1 Input

The wood that is to be used as feedstock for the Wood to Diesel Process (WTD) is currently
being sold as boiler feed at various facilities in the Northeast. In this case, it would be transported
only ~2000 feet to the RD Process.

1.1.2 Equipment and Processes

Wood is fed into an externally-heated, oxygen-free pyrolysis unit, which converts the wood to a
gas (“syngas”) which is comprised of H2 CO, CH4, H20 and CO,. and a solid char (biochar). The
syngas produced goes directly to a Hydrocarbon reformer Fuel Converter, where it is reformed
Into long chain hydrocarbons classified as ASTMD ULS Diesel.

The wood to Diesel Process would include the following equipment, which is described in detail
below:

e An electrically heated Pyrolyzers to convert the incoming wood to a gas (“syngas”) and
char.

e A fuel converter to reform the syngas to ASTMD quality renewable diesel
A. Pyrolyzer

The pyrolyzer section has a capacity of about 170 tons per day of woodchips at 13% moisture.
The material feed to the unit is nearly continuous; each pyrolyzer pauses periodically, so that
gases can be vented to the fuel reformer. No oxygen is allowed to enter the pyrolytic chamber.
The heat source for the pyrolyzer is electric resistive elements, and will produce temperatures in

the pyrolyzer at about 2800 degrees Celsius (°C).

B. Fuel Reformer

The reformation process from Syngas to Renewable Diesel is a patent pending process whose
IP is help tight by the technology provider. This step in the process is truly unique to all other
Renewable Diesel technologies and is not relevant to this request as it utilizes a thermo-chemical
process to recombine the smaller syngas molecules into long-chain hydrocarbons.

1.2 Letters of Determination from the U.S. Environmental Protection Agency

We have met with The New Hampshire Department of Environmental Services (NH DES) and
they have requested a determination from The US EPA that the process being proposed is
Pyrolysis and not gasification. Their concern is that the syngas will be combusted in an
exothermic heating step as a source of heat for the conversion process. NO oxygen will be
Introduced to allow combustion of the syngas to be the source of heat for the solid to syngas
component of this process. External, electric restance heater will be the only source of heat for
the conversion process..

We, and NHDES request a determination similar to the attached document to assure NHDES that
the process meets the definition of Pyrolysis.
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U=, Environmental Protection Agency
Region 5 - Air and Radiation Division

EPA Home > Region 5 > Air > Correspondence

Correspondence

Document

Pebruary 2, 2000

Paul Dubenetzky, Chief

Permits Branch, Office of Air Management
Indiana Department of Environmental Management
100 North Senate Avenue

Pe ©. Box 6015

Indianapolis, Indiana 46206-6015

Dear Mr. Dubenetzky:

This 1s in response to your letter dated January 20, 2000, Ee the

- =

11ted States Environmental Protection Agency (USEPA) regarding
the definition of a “pyrelysic nnit” 43 USEPA® s regulations for
hospital/medical/infectious waste incinerators (HMIWI) . See, 40
CFR 60.51c. Your letter requested a determination as to whether
the Packed Tower Pyrolysis SystemTM (PTPSTM) proposed by Statewide
Medical Services meets the definition of "pyrolysis” in the HMIWI
regulations. Your letter included confidential iLnformation fTrom
Statewlde Medical Services describing the PTPSTM. This information
will be placed in our confidential files. Statewide Medical
Services had earlier provided information to USEPA regarding their
PLPSTM 1n a meeting on December 21, 19899.

As you know, pyrolysis units are not subject to the HMIWI
regulations. See, 40 CFR 60.32e(f) and 40 CFR p0.8c(f). In the
requlations, pyrolysis is defined as “the endothermic gasification
Of hospital waste and/or medical/infectious waste using external

energy.” See, 40 CFR 60.51lc. In the preamble to the final HMTWT
regulations, USEPA noted that:

= Pyrolysis technology is different from conventional

htt

incineration. Because air is generally not used in the
pyrolysis treatment process, the volume of exhaust gas

produced from pyrolysis treatment is likely to be far less
than the volume of gas produced from the burning of waste

ps://yosemite.epa.gov/r5S/rSard.nsf/2134f82000aa062c86257577004df4d7/7ea20 7b44e70abab862574c8006e223¢c!OpenDocument
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3/14/2017 Pyrolysis Unit NSPS Definition

in an HMIWI. Although conventional combustion does not
oOccur during pyrolysis treatment, there are some emissions
trom the pyrolysis process. See, 62 Fed. Reg. 48358
(September 15, 1997).

There are a number of noteworthy, additional differences between
pyrolysis technology and conventional incineration. First,

pyrolysis technology is an endothermic reaction (absorbs heat)
while combustion is an exothermic reaction (releases heat).
Second, pyrolysis occurs in the presence of an insignificant
amount of oxygen. Third and finally, pyrolysis has an external
Snergy source.

As described in the information provided by Statewide Medical
services, the PTPSTM operates as follows: the unit consists of a
"pPyrolysis chamber” and an “oxidation chamber”; the pyrolysis
chamber is used to gasify the waste material and the oxidation
chamber is used to combust the gases generated in the pyrolysis
chamber. The unit initially starts up with no waste material in
the pyrolyeis chamber:. | A substolchiometric mixture of natural gas
and air is combusted prior to entry into the base of the pyEolvsis
chamber. The resulting hot gas entering the base of the pyrolysis
" Mamber contains an exXcess of hydrocarbons and no free oxygen.
I'nere are no other air ports in the pyrolysis chamber. The hot gas
heats the pyrolysis chamber, creates a positive pressure in Lhe
pyrolysis chamber, and “drives out” (0 consumes) all oxygen in
the pyrolysis chamber. At this point the device is ready to
pPIrocess waste.

According to Statewide Medical Services, waste material enters at
the top of the pyrolysis chamber Chrough an air-lock system and
forms a randomly packed tower of waste. The waste material itself
has not been treated to enhance its OXYygell content and the air—
lock system minimizes the amount of alr entering the pyrolysis
Chamber. Because the pyrolysis chamber operates under positive

pressure, air entering with the waste is driven into the oxidation
chamber, At the top of the packed tower, the pyrolysis chamber is
relatively cool. As the waste moves down the pyrolysis chamber, it
15 slowly heated. driving the entrained oxygen into the oxidation
chamber before it can react with the Waste material. As the waste
moves turther down the pyrolysis chamber it 1s further heated,
gasifying the waste material. By the time the waste material
~eaches combustion temperatures lower in the pyrolysis chamber,
lere iS no oxygen available for combustion. At the bottom of the
pyrolysis chamber, the residue from the process, consisting of
fixed carbon and other non-volatile components of the waste, is
continuously removed in a water bath. Once the process begins, the

https://yosemite.epa.gov/r5/r5ard.nsf/2134f820003 a062¢86257577004df4d7/7ea207b44e70a bab862574c8006e223c!OpenDocument 214
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pyrolysis gases can be used in place of the natural gas.

Because the natural gas (or pyrolysis ges) 15 pEe—conblsted in =
" "ubstoichiometric mixture before critering the PTESTM chamber,
Statewide Medical Services claims that no oxXygen 1s availilable to
react with the waste material at the base of this chamber. They
assert that any oxygen entering with the waste at the top of the

PTPSTM chamber either: (1) is forced into the oxidation chamber
before the waste material is hot enough to react with the oxygen,
or (2) reacts with the hot natural gas rather than the relatively
cool waste.

Urnder these ceonditions, the USEPA reosoms that there may be an
insignificant amount of O0xXygen in the PTPSTM chamber. By
theoretically preventing the reaction of the waste material with
the oxygen, the waste material would be gasified endothermically.
The energy used to gasify the waste material comes from the hot
pre-combusted oxygen-free natural gas (an “external source” of
ENCergy) .

Based upon the information and detailed specifications provided by
Statewide Medical Services, USEPA concludes that the RS EM o
designed and operated in the manner specifically described above,

ould meet the definition of pyrolysis in the HMIWI regulations.
The reason we qualify our conclusion is because it is not clear
what precise air-to-fuel ratio will result in an oxygen-free
atmosphere in the pyrolysis chamber and because 1L appears this
device could be operated as an incinerator by iheteasing the air-
to-fuel ratio of the pre-combusted natural gas 1n the pyrolysis
chamber.

Consequently, two demonstrations are needed to epnsure | hakt the
PTPSTM operates in a Pyrolysis mode on a continuous basis. Eiret,
an initial demonstration is needed to determine the air-to-fuel
ratio necessary to provide an oxygen-tfree atmosphere in the PTPSTM
cuamber. If Che matural gas will Be repiaced by pyrolysis gas., 2

separate air-to-fuel ratio must be determined. Second, three
parameters 1n the pyrolysis chamber must be monitored and recorded
continuously to ensure that the PTPSTM 1s not operated as an
incinerator: (1) the air-to-fuel ratio; (2) the oxygen level: and
(5) the pressure. The air-to—fuel ratio must remain equal to or
lower than the ratio determined during the initial demonstration.
The oxygen level must read zero before waste is introduced and
~1st remain at zero throughout the pyrolysis process. The pressure
JASt remain positive relative to the ambient alr and relative to
the oxidation chamber at all times during the pyrolysis process.
If any of these conditions are not met at any time, Statewide
Medical Services must notify USEPA immediately. The USEPA may

hitps:/flyosemite.epa.gov/r5/r5ard.nsf/2134f82000a3062¢8 6257577004df4d7/ ?ea20?b44e?05bab8625T4c8{]Uﬂe223c!OpenDna::umeni 34
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subsequently reconsider this determination at that time.

USEPA will continue to monitor the performance of the PTPSTM in

“rder to ensure that its operation is consistent with the design

Characteristics. Therefore, USEPA reserves the right to ask for

more information (and

unit’s performance on
aware that the PTPSTM
regulations and USEPA
future,

conduct inspections) to help evaluate the

an on-going basis. In addition, please be
could be subject to other Federal or State
could requlate pyrolysis units in the

This response has been coordinated with the Office of Alr - Ouality

Planning and Standards

(OAQPS) and the Office of Enforcement and

Compliance Assurance (OECA). TIf you have any questions regarding
this determination, please contact Kushal som, of my statf, at
{212) 353-5792, Rick Copland in OAQPS at (919) 541-5265 or
Jonathan Binder in OECA at (202) 564—-2516,

Sincerely yours,

rs/

otephen Rothblatt, Chief
" ir Programs Branch

-3
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For further information, contact: callahan.adriann@epa.gov

This Information Last Modified On: 09/18/2008 04:03 PM

:

kulp3.pdf

https://yosemite.epa.gov/r5/rbard.nsf/21 34182000aa062c86257577004dfAd7/ fea207b44e70abab862 574¢8006e223¢!OpenDocument
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